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(54) Plugging member and container 

(57) In each of radial grooves 52 which are formed 
on a sealing disc portion 34 of a packing 10, low 
strength portions 64 are formed within a predetermined 
range from the center of the sealing disc portion 34 by 
decreasing the thickness of each of thin portions 62 by 
deeply cutting each of the radial grooves 52. When the 
center of the sealing disc portion 34 is pressed by the 
pressing means, splits are formed at the low strength 
portions 64, and extend to curved grooves 54 and cir- 
cumferential grooves 56. As a result, it is possible to 
obtain a plugging member in which a draining port can 
be opened wide with a small amount of pressing force. 



FIG.4A 




CM 
< 



1^ 



Q. 



Printed by Xerox (UK) Business Services 
2.16.7/a6 



EP 0 647 441 M 



Description 



20 



25 



30 



BACKGROUND OF THE INVENTION' 

Field of the Invention $ v 

[0001] The present invention relates to a plugging 
member and a container, and more particularly to a 
plugging member which plugs a draining port for drain- 
ing a material which is contained in a container, and the 10 
container. For example, the plugging member is used to 
plug a draining port of a photographic processing chem- 
icals container which contains therein photographic 
processing chemicals. 

15 

Description of the Related Art „■ 



[0002] As an example of a conventional plugging 
member, a plugging sheet 300 as a plugging element 
which plugs a bottle is shown in Fig. 19 (see Japanese 
Patent Application Laid-Open (JP-A) No. 8-53147). 
[0003] In this plugging sheet 300, three fen portions 
306 are formed from three radial portions 302 which 
comprise thin portions and three circumferential por- 
tions 304 which comprise thin portions. Each cf the fan 
portions 305 is attached to a plugging element 310 by 
attaching portions 308, 

[0004] When this plugging sheet 300 js pressed and 
perforated by a protruding portion of a perforating 
means which is not shown, since splits are formed from 
the center of the plugging sheet 300 along the radial 
portions 302 and then, the splits extend along the cir- 
cumferential portions 304, respectively, the plugging 
sheet 300 is opened over the entire cross section of the 
opening of the bottle. 

[0005] However, in this plugging sheet 300, since the 
thin portions are curved at a small radius of curvature 
from the radial portions 302 to the circumferential por- 
tions 304, there may be cases in which the force which 
has acted upon the radial portions 302 does not extend 
to the circumferential portions 304. For this reason, 
when the amount of pressing force excited by the perfo- 
rating means is small, the splits do not extend from the 
tip ends of the radial portions 302 to the circumferential 
portions 304, and the fan porticns 306 are bent at posi- 
tions indicated by a dashed line C6 in Fig. 19. Accord- 
ingly, it is impossible to open the plugging sheet 300 
over the entire cross section of the opening of the bottle. 
As a resuft, the surface area of the opening is made nar- 
rower. 

[0006] This plugging sheet 300 is formed from a high 
polymer materia! or a mixture of high polymer materials. 
Three fan portions 306 are formed by three radial porr 
tions 302 which have a thickness of between 0.1 and 
0.3 mm and by three circumferential portions 304 which 
have a thickness of between 0.1 and 0.3 mm, similarly 
to the thickness of the three radial portions 302. The fan 
portions 306 are each attached to a plugging element 
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310 by the attaching portions 308. 
[0007] When this plugging sheet 300 is pressed and 
perforated by the protruding portion of a perforating 
means which is not shown, since splits extend from the 
center of the plugging sheet 300 along the radial por- 
tions 302, and then extend along the circumferential 
portions 304, the plugging sheet 300 is opened over the 
entire cross ssstion of the opening of the bottle. 
[0008] However, in this plugging sheet 300, if the 
thicknesses of the plugging sheet 300 in the areas adja- 
cent to the radial portions 302 and the curcumferential 
portions 304, each of which has a thickness of between 
0.1 mm and 0.3 mm, is close to the thicknesses of the 
radial portions 302 and the curcumf erentia! portions 304 
(if, for example, the thickness of the radial portions 302 
and the circumferential portions 304 of 0.3 mm and the 
thickness of the fan portions 306 is 0.4 mm), a portion of 
the tensions! force which is supposed to act upon the 
radial portion 302 or the circumferential portions 304 
due to the pressing force from the perforating means is 
dispersed and acts upon the fan portions 306. Accord- 
ingly, the fan portions 306 are thereby stretched out 
together with the radial portions 302 or the circumferen- 
tial portions 304. As a result, in order to perforate the 
plugging sheet 300, a large amount of pressing force is 
needed. 

SUMMARY OF THE INVENTION! 

[0009] In view cf. the aforementioned facts, it is an 
object of the present Invention to obtain a plugging 
member which can open a draining pert wide with a low 
pressing force* and a container whose draining port is 
plugged by this plugging member. . ~. 
[0010] The first aspect of the present invention is a 
plugging member which plugs a draining port for drain- 
ing a material which Is contained in a container, com- 
prising: a plugging plate body which is mounted in the 
draining port and is able to plug the draining port; and a 
thin portion which is formed by decreasing the thickness 
of the plugging plat© body In portions in the thickness 
direction thereof, using a concave portion which is 
formed linearly on one end surface of the plugging plate 
body in the thickness direction thereof and which is 
formed with a predetermined width or with a width which 
decreases from the one end surface to the other end 
surface of the plugging plate body in the thickness direc- 
tion thereof, wherein the thinnest portion of the thin por- 
tion has the thickness T2 which ranges from not less 
than 0.05 mm to not more than 0.7 mm, the surfaces 
which face each other and form the concave portion are 
in parallel with each other, or the angle 0 which is 
formed by the facing surfaces is more than 0° and equal 
to or less than 1 20°, and the ratio (L/T2) of the thickness 
L of the plugging plat body to th - thickness T2 is equal 
to or more than 2. 

[0011] In the state in which the plugging member is 
attached to the draining port, the draining port is 
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plugged by the plugging plate body. In this state, when 
the substantially central portion of the plugging plat 
body is pressed by the pressing means such as a bar or \ r 
the like, the tensional force acts upon portions of the 
plugging plate body at both sides of each of the thin por- 
tions in the direction in which the portions of the plug- 
ging plate body are made to separate from each other. 

[001 2] The ratio (L/T2) of the thickness L of the plug- 
ging plate body to the thickness T2 which is the thinnest 
portion of the thin portion is equal to' or more than 2. As 
compared to the thin portion, the portion of the plugging 
plate body on which a concave portion is not formed has 
a thickness which is equal to or more than a predeter- 
mined value. The opposite surfaces forming a concave 
portion are made to be in parallel with each other, or 
approach to each other so that the angle G which is 
formed by the opposite surfaces is more than 0° and is 
equal to or less than 120°." The plugging plate body has 
a predetermined thickness at both side portions of the 
thin portion (on which the sloping surfaces are formed). 
For this reason, the tensional force generated from both 
side portions of the thin portion is concentrated at the 
thin portion. Since the thickness T2 of the thinnest por- 
tion of the thin portion is equal to or less than 0.7 mm, 
the plugging plate body is broken along the thin portion 
by the tensional force which has concentrated at the thin 
portion. 

[001 3] The thickness T2 of the thinnest portion of thV ' 
thin portion is equal to or more than 0.05 mm, and a pre- 
determined strength is secured. Therefore, in the state ; 
in which the draining port is plugged by the plugging * 
member, when the pressing force acts upon the plug- 
ging member due to an increase in the internal pressure 
of the container, the plugging plate body does riot uriexJ- 
pectedly break.' ^"'^ • '■ ^ ?r « r ' ;i '■' ' c 
[0014] ' Exampl& cft'fhe cro&'s^ 
of the concave portion which is forced by •decreasing 
the thickness of the plugging plate body in portions may 
include: a rectangular shape in which the surfaces fac- 
ing each other and forming the* concave portion are in 
parallel with" each other; a substantially trapezoidal 
shape in which the opposite -surfaces gradually 
approach to each other toward the other end surface of 
the plugging plate body; and a substantially V-shape in 
which the end portions of the opposite surfaces contact 
with each other. - v " ■ y 



[0015] The second aspect of the present invention is 
a plugging member according to the first aspect of the 
present invention, wherein a low strength portion is 
formed at the thin portion by decreasing the strength of 
the thin portion within a predetermined range from the 
center of the plugging plate body 
[001 6] When the plugging plate body is pressed by the 
pressing means, firstly, the low strength portion is bro- 
ken, and then, the broken portion extends to the portion 
of the plugging plate body other than the low strength 
portion (outside the predetermined range from the 
center of the plugging plate body). For this reason, over 
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the entire body of the plugging plate body, the plugging 
plate body can be broken with an even smaller amount 
of pressing force as compared to trie plugging plate 
body on which the low strength portion is not formed. 

[0017] In the thin portion other than the low strength 
potion, since th thin portion has a strength which is 
higher .than the low strength portion, for example, the 
plugging plate body is not broken unexpectedly due to 
the increase of the internal pressure of the container. 
[0018] The third aspect of the present invention is a 
plugging member according to the first aspect of the 
present invention, wherein three or more of the thin por- 
tions are formed, and portions of these thin portions are 
low strength portions whose strength is made lower 
than the other thin portions. 

[001 9] When the plugging plate body is pressed by the 
pressing means, the low strength portions are broken, 
and then, the broken portion extends to the portions of 
the plugging plate body other than the low strength por- 
tions. For this reason, over the entire body of the plug- 
ging plate body, the plugging plate body can be broken 
with a much more smaller amount of pressing force as 
compared to the plugging plate body on which the iow 
strength portions are not formed. 
[0020] Since the thin portions other than the low 
strength portions have a strength which is higher than 
the low strength portions, for example, the plugging 
plate body is not broken unexpectedly due to an 
increase of the internal pressure of the container or the 
like. : 
[0021] ' One low strength portion or a plurality of low 
strength portions can be provided. Further, low strength 
portions may be formed by applying different strengths 
to three or more of thin portions. 
[0022] The fourth aspect of the present invention is a 
plugging member according to the third aspect of the 
present invention, wherein a high strength portion is 
formed on the thin portions by increasing the strength of 
the thin portions outside a predetermined range from 
the center of the plugging plate body. ' v ' : - 

[0023] Firstly, the low strength thin portions are broken 
by the pressing force of the pressing means. However, 
the breaking is obstructed by the high strength portions 
which are formed in the low striength thin portions. The 
tensional force acting upon the thin "portions by the 
pressing force of the (Dressing means extends to the thin 
portions-other than the aforementioned portions (the 
portions other than the low strength thin portions). 
Namely, the tensional force due to the pressing force of 
the pressing means is dispersed to and acts upon a plu- 
rality of thin portions (including the low strength thin por- 
tion) at different times so that all of the thin portions can 
be broken. ' 

[0024] The fifth aspect of the present invention is a 
plugging member according to the first to fourth aspects 
of the present invention, wherein the plugging plate 
body is formed in a disc plate shape whose outer diam- 
eter R is not less than 0.5 cm and not more than 5 cm. 
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[0025] Accordingly, the plugging plate body has a pre- 
determined strength, and the thin portion can be broken 
with a small amount of the pressing force. 

[0026] The sixth aspect of the present invention is a 
plugging member which plugs a draining port for drain- s 
ing a material which is contained in a container, com- 
prising: a Plugging plate body which is mounted in the 
draining port and is able to plug the draining port; and a 
low strength portion which Is formed on the plugging 
plate body where the strength of the plugging plate body 10 
is decreased by a plurality of radial portions which are 
formed radiating ol1 from substantially the centra! por- 
tion of the plugging plate body toward the external edge 
thereof, a plurality of curved portions which are formed 
so as to be curved in an arcuate shape and continue is 
from the tip end of each of the radia! ports ons, and a plu- 
rality of circumferential portions which are formed so as 
to extend from the tip end of each of the curved portions 
in the direction along the edge of the opening of the 
draining port. 20 
[0027] In the state in which the plugging member is 
mounted in the draining port, the plugging plate body 
plugs the draining port. In this state, when substantially 
the central portion of the plugging plate body is pressed 
by the pressing means such as a bar or the like, then at 25 
substantially the central portion of the plugging plate 
body, tensional force acts upon portions of the plugging 
plate body on both sides of each of the radial portions in 
the longitudinal direction thereof in the direction in which 
the portions of the plugging plate body are made to sep- 30 
arate from each other, and substantially the centra! por- 
tion of the plugging plate body splits along the radiaf 
portions. This split extends to the outer edge of the plug- 
ging plate body along the radial portions, and further 
extends to the circumferential portions by way of the 35 
curved portions. 

[0028] Since the circumferential portions are formed in 
the same direction as the edge of the opening of the 
draining port, the plugging plate body is broken along 
the edge of the opening of the draining port at portions 40 
where these circumferential portions are formed. For 
this reason, the plugging plate body is opened wide 
along the edge of the opening of the draining port. 
[0029] Further, the radial portions and the circumfer- 
ential portions are connected to each other, through the 45 
curved portions each of which is curved In an arcuate 
shape. Accordingly, the radia! portions and the circum* 
ferential portions are not structured such that they devU 
ate so as to connect to each other. For this reason, even 
if the pressing force by the pressing means is low, the , so 
tensional force, which has acted upon the respective 
radial portions, also acts upon the respective circumfer- 
ential portions and the plugging plate body can thereby 
be broken along the circumferential portions. 
[0030] The radial portions are not necessarily formed ; 55 
radiating from the center of the plugging plate body, and 
instead may be formed radiating from the substantially 
central portion (at a position slightly displaced from the 



center) of the plugging plate body provided that *he 
plugging plate body is split along the radial portions by 
the pressing force from the pressing means. 

[0031 ] The seventh aspect of the present invention is 
a p!ug(5ing member according to the sixth aspect of the 
present invention, wherein the low strength portion is a 
groove which is formed by decreasing the thickness of 
the plugging plate body in portions. 
[0032] By forming a groove on the plugging plate 
body, the cross sectional area of the plugging plate 
body in the groove portion decreases. Accordingly, the 
tensional forc9 is concentrated in the groove portion, 
and the plugging plate body is broken along the groove. 
In this way, the low strength portion can be formed by a 
simple structure in which the groove is formed by 
decreasing the thickness of the plugging plate body in 
portions. 

[0033] Other than the structure in which the thin por- 
tion is formed so as to be in continuous, the groove of 
the present invention may be formed by a structure in 
which the thin portion is formed Intermittently at a pre- 
determined distance so as to form as a whole a series 
of perforation, 

[0034] The eighth aspect of the present invention is a 
container in which a draining port for draining a material 
contained therein is formed, and the draining port is 
plugged by the plugging member according to the first 
to seventh aspects of the present invention. 
[0035] Because the draining port of the container is 
plugged by the plugging member, the material con- 
tained in the container does not leak from the container 
Since air or the like does not flow into the container, 
changes In the characteristics or properties of the mate- 
rial contained therein can bo prevented. 
[0036] !n the state in which the plugging member is 
attached to the draining port, namely, without detaching 
the plugging member frcm the draining port, the sub- 
stantially central portion of the plugging plate body is 
pressed by the pressing means such as a bar or the like. 
The plugging plate body is opened wide along the edge 
of the opening of the draining port, and the materia! con- 
tained in the container can be emptied out. 
[0037] The ninth aspect of the present invention is a 
container according to the eighth aspect of the present 
invention, wherein the container is used for the purpose 
of containing therein photographic processing chemi- 
cals. 

[0038] The photographic processing chemicals do not 
leak from the container, and change in the characteris- 
tics or properties o? the materia! contained in the con- 
tainer can be prevented. 

[0039] !n the state in which the plugging member is 
attached to the draining port, the substantially centra! 
portion of the plugging plate body is pressed by a press- 
ing means such as a bar or the like. The plugging plate 
body is opened wide along the edge of the opening of 
the draining port, and the photographic processing 
chemicals can be emptied out. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



[0040] 




Fig. 1 is an exploded perspective view illustrating a v - 5 
packing according to a first embodiment of the 
present invention, a cap in which this packing is '•" 
mounted, and a container to which trie cap is • 
attached. ' - r ' 

Fig. 2 is a cross sectional view illustrating a state in v 10 
which the packing according to the first embodi- 
ment of the present invention is mounted in the cap. 
Fig. 3 is a perspective view illustrating the packing * - v "'• 
according to the first embodiment of the present 
invention. 4 r - fs 

Fig. 4A is a plan view illustrating the packing 
according to the first embodiment of the present 
invention/ ' " 
\ Fig. 48 is a cross sectional view taken along the 
line IV-IV irr Fig. 4A and illustrates the packing 20 
according to the first embodiment of the present 
invention. 

Fig. 5 is a cross sectional view taken along the line 1 

V- V in Fig. 4A and illustrates the packing according 

to the first embodiment of the present invention. 25 
Fig. 6 is a cross sectional view taken along the lin£ 

VI- VI in Fig. 4A and illustrates the packing accord- 
ing to the first embodiment of the present invention: 
Fig. 7A is a cross sectional view taken along the ' 
line Vll-Vll in Fig. 4A and illustrates the packing ?30 
according to the first embodiment of the present J - 
invention." w! - ! - ' * 

Fig: 7B is a cross sectional view taken along the : - 
line VIII-VIII in Rg/4A J a^ ; 
according to the^firsf erri)63frhent of ^trie- present- 
invention. - : '* " : 'fi^':^^^'.^^'^^' k-v v 

* * 

Fig. 8 is a perspective view illustrating a schematic 1 
structure of photographic : processing chemicals 
supplying device which supplies photographic 
processing chemicals from the container' whose 40 
draining port is plugged by the packing according to 
the first embodiment of the present invention.- T ' 
Fig. 9A is a plan view of the packing and illustrates 
the vicinity thereof in- the state in which the con- " : ^ 
tainer is set in the photographic processing chemi : 45 '' 
cals supplying device which is shown in Fig. 8. 
Fig. 9B is a cross sectional view of the packing and 
illustrates the vicinity thereof in the state in which ' 
the container is set in the photographic processing 
chemicals supplying device which is shown in Fig. so 
8. 

Fig. 1 0A is a plan view of the packing and illustrates 
a state during the breaking of the packing by the 
photographic processing chemicals supplying 
device which is shown in Rg. 8. ss 
Fig. 1 0B is a cross sectional view of the packing 
and illustrates a state during th breaking of the 
packing by th photographic processing chemicals 



supplying device which is shewn in Rg. 8. 

Rg. 1 1 A is'a plan view of the packing and illustrates 
a state during the breaking of the packing by the 
photographic ' processing chemicals supplying 
device which is shown in Fig. 8. 
Rg. 11 Bis a cross sectional view of the packing 
and illustrates a state during the breaking of the 
packing by the photographic processing chemicals 
supplying device which is shown in Fig.8. 
Rg. 12A is a plan view of the packing and illustrates' 
a state in which the packing is broken by the photo- 
graphic processing chemicals supplying device 
which is shown in Fig. 8. : 

Rg. 12B is a cross sectional view of the packing 
and illustrates a state in which the packing is broken 
by the photographic processing chemicals supply- 
ing device which is shown in Fig. 8. 
Rg. 13 is a perspective view illustrating a state in 
which the packing is broken by the photographic 
processing chemicals supplying device which is 
shown in Fig. 8. ' v " : a 
Rg. 14A is a plan view which illustrates a packing 
according to a second embodiment of the present 
invention.- c : rv c v: ' 

Rg. 14B is a cross sectional view taken along the 
line XIV-XIV in Rg. 14A and illustrates the packing 
according to the second embodiment of the present ■ 
invention. 

Rg. 15A is a graph illustrating the relationship 
between the moving distance and the pressing* 
force of a perforating pipe in the case in which a plu- 
rality of thin portions of the packing have the same 
thickness.' • 
Rg. 15B is a graph- illustrating the relationship 
between the moving distance and the pressing 
force of a perforating pipe in the case of the packing 
according to the second embodiment of the present 
invention. s 
Rg. 16A is a plan view illustrating a packing accord- 
ing to a variant example of the second embodiment 
of the present invention. : ■ - : H 
Rg. 16B is a cross sectional view taken along the 
fine XVI : XVI in Fig! 16A and illustrates the packing 
according to the variant example of the second 
embodiment of the present invention; 
Rg. 17A is a plan view illustrating yet another pack- 
ing according to the present invention. 
Rg. 17B is a cross sectional r view taken along the 
line XVIl-XVil in Fig. 1 7A and illustrates yet another 
packing according to the present invention. 
Rg. 18A is an enlarged cross sectional vie* illus- 
trating grooves of the packing according to the 
present invention. 

Rg. 18B is an enlarged cross sectional vie* illus- 
trating grooves which are different from those 
shown in Rg. 18A. 

Rg. 18C is an enlarged cross sectional view illus- 
trating grooves which are different from those 
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shown, in Figs. 18A and 18B. . . . 

Fig. rJ9 is a plan view illustrating a conventional 
plugging sheet . - 

DESCRIPTION OF THE PREFERRED EMBOD!- ■ " . s 
MENTS 

[0041] Apacking 10, a cap 12 in which the packing 10 
is mounted, and a photographic processing chemicals 
container 1 4 (a container for containing a photographic 10 
processing chemicals) to which this cap 12 is attached, 
according to a first embodiment of the present invention 
are shown in Fig. 1 , Further, the cross section cf the cap 
1 2 to which the packing 1 0 is mounted, and the packing 
10 are shown in Figs. 2 and 3. respectively. The photo- is 
graphic processing chemicals container 14 which is 
shown in Fig. 1 contains therein photographic process- 
ing chemicals, and is an example of a container whose . 
draining port 13 is plugged by the cap 12, in which the 
packing 10 is mounted, being attached thereto. 20 
[0042] The entire body of this photographic process- 
ing chemicals container 14 is formed in a substantially 
rectangular cylindrical shape, and a cylindrically- 
shaped portion 1 6 is formed at one end of the container 
1 4 in the axial direction thereof (at the upper end in Fig. 25 
1). One end of the cylindrical portion 16 is, used as a 
draining port 18, and it is possible to drain the photo- 
graphic processing chemicals which are contained in 
the photographic processing chemicals container 14 
from this draining port 18. .30 
[0043] As shown in Figs. 1 and 2, the cap 12 in which 
the packing 10 is mounted, comprises an attachment 
cylindrical portion 20 which is formed in a substantially 
cylindrical shape, and an anchoring cylindrical portion 
22 which is formed integrally with one axial end of the 35 
attachment cylindrical portion 20 (at the upper end in 
Fig. 2) and whose diameter is smaller than the attach: 
ment cylindrical portion 20. 

[0044] As shown in Fig. 2, a female thread 24 is 
formed on the internal circumferential surface of the* 40 
attachment cylindrical portion 20. The female thread 24 
is screwed onto a male thread 26 (see Fig. 1) which is 
formed on the axterna! circumferential surface of the . 
cylindrical portion 16 of the photographiG processing 
chemicals container 14. Accordingly, the cap 12 Is ,45 
screwed onto the cylindrical portion 16 and can .be 
attached to the draining port 18. 
[0045] An annular ring 28 is formed integrally with the 
anchoring cylindrical portion 22 at one end in the axial ' 
direction thereof (the upper end in Fig. 2) so as tc so 
extend toward the inside of the anchoring cylindrical . 
portion 22 in the radial direction. A packing mounting 
portion 32 in which the packing 1 0 is mounted is formed 
by the internal surface 22B of the anchoring cylindrical 
portion 22 and the bottom surface 28B of the ring 28. ss 
[0046] In the state in which the packing 1 0 is mounted 
in the packing mounting portion 32, a clearanc of a 
predetermined distance is formed between the external 



circumferential surface of an insertion cytindrical portion 
36 and the internal circumferential surface of the attach- 
ment cylindrical portion 20. When the cap 1 2 is screwed 
onto the cylindrical portion 16 of the photographic 
processing chemicals container 14, and is attached to 
the draining port 18, the upper portion of th^ cylindrical 
portion 16 enters into the aforementioned clearance. As 
a result, the insertion cylindrical portion 36 is inserted 
into the draining port 18 (at the inside of the cylindrical 
portion 16) with no clearance. Accordingly, the external 
circumferential surface of the Insertion cylindrical por- 
tion 36 and the interna! circumferential surface of the 
cylindrical portion 16 contact with each other, and the 
position of the packing 10 in the radial direction of the 
photographic processing chemicals container 14 is 
fixed. Further, since the outer edge of a sealing disc 
portion 34 is nipped between the bottom surface 28B of 
the ring 28 and the upper surface of the cylindrical por- 
tion 16, the position of the packing 10 in the axial direc- 
tion of the photographic processing chemicals container 
14 is fixed. Moreover, in this state, when the cap 12 in 
which the packing 10 is mounted is attached to the 
draining port 18, the draining port 18 is plugged by the 
packing 10. 

[0047] A protruding wall 30 is formed so as to protrude 
from the top surface 28A of the ring 28 over the entire 
circumference of the ring 28. 
[0048] The cross section of the protruding wall 30 is 
formed in a substantially triangular shape haying a guid- 
ing, surface 30A and a sloping surface 30C. As seen 
from the cross section, the guiding surface 30A is paral- 
lel with axis Jt The sloping surface 30C extends from a 
protruding tip 30B towards the radial external side of the 
ring 28 as it approaches the top,S!«rfece ?8A of the ring 
28 By terming the protruding wall 30 having the config- 
uration described above so as to protrude from the top 
surface 28A. then J n a state where the draining port 18 
faces downward, and the photographic processing 
chemicals container 14 is held such that the axis J1 cor- 
responds to the vertical direction cf the photographic 
processing chemicals container 14 (se9 Figs. 8 and 
9B), the sloping surface 30C rises toward the radial 
external side. Accordingly, when a liquid material is con- 
tained in the photographic processing chemicals con- 
tainer 14, then even if the draining port 18 faces 
downward and the material contained in the photo- 
graphic processing chemicals container 14 flows out 
due to gravity, the material rises the sloping surface 30C 
due to surface tension or the like as it empties out and, 
as a result, the material does not drain in the radial 
external direction of the photographic processing chem- 
icals container 14. 

[0049] The packing 1 0 is formed from unfoamed resin. 
The resin contains.50% or more of low density polyeth- 
ylene (LDPE) whose density range is determined to be 
between 0.910 and 0.929 (g/cm 3 ) in J IS K 6748-1982, 
or similarly, 50% or more of high density polyethylene 
(HDPE) whose density range is determined to be equal 
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to or more than 0.942 (g/crr, 3 ) in JIS K 6748-10.982. As 
shown in Figs. 3, 4A and 48 in more detail, the packing 
10 is formed by the sealing disc portion 34 and the' 
insertion cylindrical portion 36 which are formed inte- 
grally with each other. The sealing disc portion 34 is 5 
formed in a substantially disc shape having a constant 
thickness L The insertion cylindrical portion 36 is 
formed in a flattened cylindrical shape and extends per- 
pendicularly to the sealing disc portion 34 from a portion 
adjacent to the external circumference of the rear sur- w 
face 34B of the sealing disc portion 34. The radial extern 
nal side portion of the insertion cylindrical portion 36 
functions as a flange 38. The flange 38 has a constant 
thickness L, and imparts a predetermined strength to 
the sealing disc portion 34. Further, the outer diameter 75 
R of the sealing disc portion 34 (see Fig. 4A) ranges 
from not less than 0.5 cm to not more than 5 cm, and the 
sealing disc portion 34 has a predetermined strength. 
[0050] As shown in Figs. 4A and 4B, by decreasing 
the thickness of the sealing disc portion 34 in portions 20 
(to a thickness T2, see Fig. 6), a plurality of arcuate thin 
portions 46 (four in the present embodiment), each of 
which is formed in a substantially arcuate shape as 
seen from a plan view, are formed on the surface 34A of 
the sealing disc portion 34 at a predetermined distance ks 
from each other in the circumferential direction. Circular 
arc portions 46A of the arcuate thin portions 46 corre- 
spond to the internal circumference of the flange 38. 
[0051] As shown in Figs. 4A and 4B, grooves 50 are 
formed on the surface 34A of the sealing disc portion 30 
34. The grooves 50 are formed by a plurality of radial 
grooves 52, curved grooves 54, and circumferential 
grooves 56. The plurality of radial grooves 52 (four in the 
present embodiment) extend linearly from the center of 
the surface 34A of the sealing'disc portion 34 toward the :) 35 
external circumference of the sealing disc portion 34 : 
(toward the center of each of the arcuate thin portions 
46). Each of the curved grooves 54 continues on from 
the extending end 52A of each of the radial grooves 52 
and curves in a smooth circular arc without deviation in 40 
the same direction and at a constant angle of curvature 
with the same central angle. Each of the circumferential 
grooves 56 extends without deviation from the tip end of 
each of the curved grooves 54 along the external cir- 
cumference of the sealing disc portion 34 so as to form 43 
a smooth circular arc shape. A portion between the 
grooves 50 adjacent to each other is a fan portion 58 
which is formed in a substantially fan shape having a 
thickness L which is the same as the flange 38. 
[0052] As shown in Figs. 4B, 7A, 7B, and 1 8A in more so 
detail, each of the grooves 50 is cut diagonally from the 
surface 34A to the rear surface 34B of the sealing disc 
portion 34 so as to form a substantially V-shaped cross 
section having a pair of sloping surfaces 60. The angle 
0 formed by the sloping surfaces 60 has a predeter- ss 
mined angle which is more than 0° and equal to or less 
than 120°. The distance between the sloping surfaces 
60 gradually decreases from the surface 34A to the rear 



surface 34B, of the sealing disc portion 34. By forming 
this groove 50, a thin portion 62 having a predetermined 
thickness T3 is formed between a bottom end 50A of 
the groove 50 and the rear surface 34B of the sealing 
disc portion 34. 

[0053] The length L1 of each of the radial grooves 52 
has a predetermined length such that the tip end 52A of 
the radial groove 52 does not extend to the arcuate thin 
portion 46 (i.e. , the length of the radial groove portion 52 
is smaller than the radius of the sealing disc portion 34). 
More specifically if the internal circumference of the 
flange 38 (a circle which is formed by the circular arc 
portions 46A of the arcuate thin portions 46) is R1 , then 
preferably, 

■ 

0*L1*(4/5)*R1 

from a standpoint of perforation performance (splittabil- 
ity of the groove 50) which will be described later, 
and more preferably, / 

(1/5) *msL1^(2/3) X R1. 

... ■ . 

Moreover, in the case of L1=0, it means that there are ■ 
no linear radial grooves 52, and the curved grooves 54 . 
are formed so as to extend directly from the center of ' 
the sealing disc portion 34. Accordingly, these curved ' 
grooves 54 equate to both the radial portions and the 
curved portions of the present invention. In the packing 
10 according to the present embodiment, R1=13 mm, 
and L1=5mm. 

[0054] As shown in Figs. 4A, 4B, and 5, a low strength V 
portion 64 is formed on each of the radial grooves 52 : 
within a predetermined range from the center of the 4 
sealing disc portion 34 (within the range indicated by a 
double-dashed line C1 in Fig. 4A), by not changing the 
width W of the upper end of the radial groove 52 (see 
Figs. 7A and 7B), but by deeply cutting the radial groove 
52 (accordingly, the inclination angle 0 formed by the 
sloping surfaces 60 is made smaller) thus further 
decreasing the thickness of the thin portion 62 (thick- 
ness T2). 

[0055] The thickness T2 of the low strength portion 64 
is set to range from not less than 0.05 mm to not more 
than 0.7 mm. Further, the thickness T2 is set such that 
the ratio of the plate thickness L of the sealing disc por- 
tion 34 to the thickness T2 of the low strength portion 64 
(L/T2) is 2 or more. : " • 

[0056] As shown in Fig. 4 A, the curved grooves 54 are 
curved in a circular arc shape, continuing on from the tip 
ends 52A of the radial grooves 52 in the same direction 
(in the clockwise direction in Fig. 4A in the present 
embodiment), at a predetermined radius of curvature 
R2, and at a predetermined central angle. Each of the 
curved grooves 54 contacts with a chord portion 46B (a 
straight line portion) of each of the arcuate thin portions 
46, and gradually ext nds toward the external circum- 
ference of the sealing disc portions 34. 
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[0057]:. ; The radius of curvaturo R2 of the cur/ei 
groove 54 is appropriately determined.from a standpoint 
of perforation performance or the lite which will be 
described later. However, preferably, 

* ■ ■ • , '. * 

R1/5*R2; - 
* ■ - ■ >. ■ • 

and more preferably, - 

* • ■ 

R1/5*R2*R1/2. 

In the packing 10 according to the present embodiment, 
R2=5mm. 

[0058] lithe curved groove 54 is thought of as being 
divided into micro portions, in these micro portions, H is 
not necessary to maintain the radius of curvature R2 
constant. The respective micro portions may have dif- 
ferent radii of curvature R2 or a portion thereof may be 
formed by a straight line connecting internal portions of 
the arc provided that the smoothness of the curved 
groove 54 as a whole is not lost. 
[0059] As shown in Figs. 5, 6 and 7B, the slrength of 
the thin portion 62 of each of the curved grooves 54 is 
made to be much lower at a portion of the sealing disc 
portion 34 outside a predetermined range from the 
center of the sealing disc portion 34 (outside the range 
indicated by the douWe<lashed line C2 in Fig. 4A) with- 
out changing the width W of the upper end of the curved 
groove 54, by deeply cutting the curved groove 54 and 
thereby decreasing the thickness of the thin portion 62 
(thickness T2). 

[0060] , Either one of the pair of sloping surfaces SO 
which are .shown in Rgs. 7A and 7B is not formed at a 
portion at which the curved groove 54 is formed along 
the chord , portion 46B of the arcuate thin portion 46. 
However, in this portion also, the thickness of the arcu- 
ate thin portion 46 is T2 so that, essentially, the curved 
groove 54 is formed. 

[0061] As shown in Fig. 6, the circumferential grooves 
56 extend from the respective tip ends of the curved 
grooves 54 along the external circumference of the 
sealing disc portion 34. The circumferential grooves 56 
are different from the radial grooves 52 and the curved 
grooves 54 in that each of the circumferential grooves 
56 is formed by a single sloping surface 60 extending 
from the surface 34A to the rear surface 34B of the seal- 
ing disc, portion 34, and by a vertical surface portion 
46C which forms the circular arcuate portion 46A of the 
arcuate thin portion 46. The thin portions 62 having the 
same thickness T2 as the arcuate thin portions 46 are 
formed by the circumferential grooves 56. Accordingly, 
as can be seen from an overall view of the grooves 50 in 
Figs. 4A, 4B, and 5, the low strength portion 64 in which 
the thickness of the thin portion 62 is decreases even 
further (thickness T2) is formed within the range from 
the center of the sealing disc portion 34 to the double- 
dashed line G1 . Within the range between the doubl - 
dashed line C1 and the double-dashed line C2, the 



thickness of the thin portion 62 is not decreased eny 
more (thickness T3) so that a constant strength can be 
maintained. Outside the range indicated by the doublo- 
dashed !fne C2, the thickness of the thin portion 62 is 

5 decreased once more {thickness T2). 

[0062] Next, a description of a direction in which pho- 
tographic processing chemicals are drained from the 
photographic processing chemicals container 1 4 whose 
draining port 18 is plugged by the packing 10 according 

10 to the present embodiment, and an operation of the 
packing 10 will be given. 

[0063] A photographic processing chemicals supply- 
ing device 70 in the automatic developer is schemati- 
cally shown in Fig. 8. When the photographic 
is processing chemicals container 14 is set in the photo- 
graphic processing chemicals supplying device 70, the 
photographic processing chemicals are supplied from 
the container 14. 

[0064] In order to supply the photographic processing 

20 chemicals from the photographic processing chemicals 
container 14 into the automatic developer, as shown in 
Fig. 8, firstiyi. the photographic processing chemicals 

. container 1 4 is inserted into a holding hole 74 of a hold- 
ing plate 72 and set upside down. The photographic 

25 processing chemicals container 14 is held above a 
replenishing tank (not shown) in a state where the drain- 
ing port 18 (see Fig. 1), faces downward. At this time, 
because the draining port 18 of the photographic 
processing chemicals container 14 is plugged by the 

30 packing 10, the photographic processing chemicals 
does not flow out inadvertently from the photographic 
processing chemicals container 14. Further, as shown 
in Fig. 9B, the upper end of a perforating pipe 76 which 
is provided in.the^phptographic processing chemicals 

?5 supplying device 70, is positioned beneath the packing 
. 10 plugging the draning port 18. 
. [0065] v Naxtr an uniliustrated controller rotates a pinion 
inside a driving portion 78, and raises an elevating por- 
tion 80. The perforating pipe 76 extending from the ele- 

40 vating portion 80 is thereby raised, and the tip end of the 
perforating pipe 76 pushes up the central portion of the 
packing 10 which plugs the draining port 18. 
[0066] As shown in Figs. 1 0A and 10B, when the 
center of the packing 10 is pressed up by the tip end of 

45 the perforating pipe 76, in the vicinity of the center of the 
sealing disc portion 34, the tercsionaJ force acts upon 
the fan portions 58, which are provided on both side 
portions of each of the radia! grooves 52 (see Rg. 4) 
which form the grooves 50, in the direction in which the 

so fan portions 58 a r e separated from each other. 

[0067] Generally, when a member with a fixed thick- 
ness is pressed in the direction of that thickness and is 
broken, the maximum amount of pressing force (perfo- 
ration force) is needed at the initial stage of the press- 

55 ing, i.e., immediately before and after perforation starts. 
In the packing 1 0 according to the present embodiment, 
among the thin portions 62, low strength portions 64 are 
formed at portions of the thin portions 62 within the 
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range indicated by the double-dashed line C1 in Fig. 4, * : made wider (in contrast to this, for example, when the 
and the strength thereof is weakened. Accordingly, even circumferential groove 56 is not formed on the sealing 
if the force for elevating the perforating pipe 76 is small; r > disc portion 34, since the fan portion 58 is bent along 
in other words, even it the rotational torque of the pinion '" : the line indicated by the double-dashed line C3 which is 
of the driving portion 78 is small, the sealing disc portion 5 shown in Fig. 4A, the area of the opening of the sealing 
34 can be broken along the radial grooves 52. Namely, disc portion 34 is made narrower). . 
the thin portions 62 in the vicinity of the central portion - [0072] In this way, in the packing 1 0 according to the 
of the sealing disc portion 34 can be split with a small • present embodiment, curved grooves 54, which con- 
amount of pressing force. Accordingly, the sealing disc ' tinue on smoothly without deviation from the radial 
portion 34 can be broken along the thin portions 62. 10 grooves 52, and circumferential grooves 56, which con- 
[0068] As shown in Figs. 11 A and 1 1 G, when the per- tinue on smoothly without deviation from the curved 
fbrating pipe 76 is further raised, the splits extend to the : ' grooves 54 along the external circumference of the 
external side of the sealing disc portion 34 in the radial sealing disc portion 34, are formed on the sealing disc 
direction thereof, and further extend to the thin portions portion 34 for plugging the draining port 1 8 of the photo- 
62 which are formed by the curved grooves 54 (see rig. >s graphic processing chemicals container 1 4. As a result, 
4A). During this splitting process, the splits extend from the sealing disc portion 34 can be opened wide with a 
the low strength portion 64 to a portion of the thin por- small amount of pressing force, 
tion 62 at which the low strength portion 64 is not [0073] In the packing 10 according to the present 
formed (within the range between the double-dashed embodiment, since the low strength portions 64 are 
line C1 and the double-dashed line C2 in Fig. 4A). How- 20 formed at portions within a predetermined range from 
ever, at this time, since splits have already been formed - the center thereof (within the range indicated by the 
on the sealing disc portion 34, these splits can be double-dashed line C1 which is shown in Fig. 4A) of the 
expanded with a small amount of pressing force. thin portions 62 which are formed on the sealing disc 
[0069] As can be seen from Fig. 4A, since the curved portion 34 as compared to the packing in which the- 
grooves 54 continue on from the radial curved grooves 25 strength of these poitions is not reduced, the sealing 
52 without deviation, and are curved at a constant disc plate 34 is broken with a smaller amount of press- 
radius of the curvature, the tensional force acts upon the : L - ing force, and the draining port 18 of the photographic' 
fan portions 58 which are provided on both sides of : processing chemicals container 14 can thereby be 
each of the curved grooves 54 in the direction where the opened. 

fan portions 58 are forced to separate from each other! '30 [0074] Further, because the strength at portions of the- 
As a result, the spirts extend smoothly toward the exter- ' thin portions 62 within the range between the double- 
nal side portion of the sealing disc portion 34 in the 1 dashed line CT and the double-dashed line C2 is not 
radial direction thereof along the cutved grooves 54. reduced, the sealing disc portion 34 maintains a can- 
[0070] • Among the thin portions 62 which are formed '' stant strength. Accordingly, due to, for example, a" 
by the curved grooves- 54, the 'thickness oi a portion of '' 35 change or the like of the internal pressure of the photo- 
each of the thin portions 62 outside the range indicated M y graphic processing chemicals container 14, even if the 
by the double-dashed line C2 in Fig. 4A is decreased ' : sealing disc portion 34 is pressed outwardly or inwardly 
again (thickness T2), and the strength thereof is made of the photographic processing chemicals container 1 4, 
low. For this reason, when the splits extend to these low the sealing disc portion 34 is not broken unexpectedly, 
strength portions, the sealing disc portion 34 is broken 40 Especially when the photographic processing chemi- 
with a smaller amount of pressing force. Especially cals container 14 is dropped, the interna) pressure of 
when the splits extend to the chord portions 46B of the the container 14 may increase temporarily, however, 
arcuate thin portions 46, only the fan portion 58 on one even in this case, the sealing disc portion 34 is not bro- 
side of each of the thin portions 62 is pulled away from "-ken. ; * : 
the arcuate thin portion 46. However, even in this case, v V 1 [0075] In the packing 10 according to the present 
the splits expand along the low strength portions of the embodiment since the outer diameter of the sealing 
thin portions 62 which are formed by the curved grooves - disc portion 34 is between not less than 0.5 cm and not 
54, and extend to the thin portions 62 which are formed more than 5 cm, the sealing disc portion 34 stretches 
by the circumferential grooves 56. " " appropriately due to pressing force from the pressing 
[0071] When splits further expand along the thin por- so means (however, it does not stretch excessively), the 
tions 62, and the sealing disc portion 34 is broken, sealing disc portion 34 can be broken with a small 
because the thin portions 62 (the circumferential amount of pressing force. 

grooves 56) are formed along the external circumfer- [0076] As described above, in the packing 10 accord- 

ence of the sealing disc portion 34, as shown in Figs. ing to the present embodiment, opposing properties can 

1 2 A and 12B, each of the fan portions 58 is thereby bent ss be realized, namely, that a predetermined amount of 

at the chord portion 46B of the arcuate thin portion 46. strength is maintained in the sealing disc portion 34, 

Namely, as is also shown in Fig. 13, the sealing disc and the pressing force which is needed by the pressing 

portion 34 is opened and the area of the opening is means to perforate this sealing disc portion 34 (i.e., the 
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perforating force of the perforating pipe 76) can bo min- 
imized. :;• . 

[0077] A packing 1 1 0 according to the second embod- 
iment of the present invention is shown in Fig. 1 4 In this , 
packing 110; only the configuration of grooves in the 
second embodiment of the present invention is different . 
as compared to the packing 10 according to the first 
embodiment of the present invention. Structural parts 
and members identical to those of ths packing 10 
according to the first embodiment are denoted by the ■ 
same reference numerals, and a description thereof will 
be om'tted. 

[0078] In this packing 110, as shown in Fig. 14A, 
among four thin portions 114A, 114B, 114C, and 114D 
which are formed by grooves 112, as a whote, the thick- : 
ness of each of the two thin portions 1 14A and 1 143 is 
smaller than that of each of the other two thin portions 
114C and 114D. Namely, the thin portions 114A and 
114B are low strength thin portions having a strength 
which is lower than the other thin portions 114C and 
114D. 

[0079] Generally, the relationship which is shewn in 
Fig. 15A exists between the length of a split which is 
formed by the sealing disc portion 116 being pressed by 
the pressing means (the perforating pipe 76), and the 
pressing force which is generated by the pressing 
means and is needsd to expand the split. The relation- 
ship between the distance moved (on the basis of the 
distance moved from the tip end of the perforating pipe 
76 at the point the tip end contacts with the sealing disc 
portion) and the pressing force of the perforating pipe 
76 is shown in tho graph in Fig, 15A. As can be seen 
from this graph, if the four thin portions have the same 
thickness, at a stage in which the distance moved by the 
perforating pipe 76 is small, the pressing force amounts 
to its maximum value F1 (which is referred to as maxi- 
mum pressing force, hereinafter). At this point, splits are 
formed at the thin portions. Once splits are formed on 
the sealing disc portion 34, only a small amount of 
pressing force is needed in order to expand the splits. 
Accordingly, after the pressing force has exceeded the 
maximum pressing force F1 , the pressing force 
decreases invariably. 

[0080] Conversely, the relationship between the dis- 
tance moved and the pressing force of the perforating 
pipe 76 when a sealing disc portion 1 16 of the packing 
1 10 is pressed and broken by the perforating pipe 76 is 
shown in Fig. 15B. In the packing 110, since the 
strength at the thin portions 114A and 114B is made 
lower than the other thin portions 114C and 114D, the 
maximum-pressing force F2, which is needed to form 
splits at the thin portions 1 14A and 114B, is less than 
the maximum pressing force F1 which is shown in Fig. 
15A. Moreover, in the graph of Fig. 15B, as it can be 
seen from the fact that there are a plurality of maximum 
values of pressing force, the pressing force acts upon 
and is dispersed at the four thin portions 114A, 114B, 
1 1 4C and 1 1 4D at different times. 



[0031] Accordingly, when the center of the sealing 
disc portion 116 of the packing 110 is pressed by the 
perforating pipe 76, splits are formed at the thin portions 
1 14A and 1 14B (the low strength thin portions) and the 
sealing disc portion 116 is thereby broken. When the 
splits extend to the portions near the external circumfer- 
ence of the sealing disc portion 116, since the amount 
of pressing force which is needed to form splits at the 
thin portions ' 11 4 A and 114B (see Fig. 15B) is small, 
10 splits extend to the other thin portions 1 14C and 1 14D 
as well. The sealing disc portion 1 1 6 is thus entirely bro- 
ken, and the draining port 18 (see Fig. 1) is opened. 
[0082] Among the four thin portions 1 1 4A, 1 1 4B, 1 1 4C 
and 114D, by making the two thin portions 114A and 
75 1 1 4B low strength portions whose strength is lower than 
the other thin portions 11 4C and 114D, the tensicnal 
force which acts upon the fan portions 58 adjacent to 
each other by the pressing force of the pressing means 
can be dispersed at different times. Accordingly, the 
20 sealing disc portion 116 can be broken with a small 
. amount of pressing force. Further, splits can be first 
induced at the thin portions 1 14A and 114B by making 
the thin portions 1 1 4A and 1 1 4B low strength portions. 
Accordingly, since the thickness of the other thin por- 
25 tions 1 14C and 11 4D can be made relatively larger, it is 
possible to make the thickness of all four thin portions. 
1 14A, 1 14B, 1 14C and 1 14D larger. For this reason, the 
strength of the sealing disc portion 1 1 6 can be kept con- 
stant and even when the sealing disc portion 116 is 
30 pressed inwardly or outwardly of the photographic 
processing chemicals container 14, the sealing disc 
portion 1 1 6 does not unexpectedly break. ■ 
[0083] In order to disperse the tensions! force acting 
upon the fen portions 58 adjacent to each other, i* isnot 
35 necessary to reduce the strength of two of the plurality 
of thin portions and instead, the strength of one thin por- 
tion or three or more of the thin portions may be made 
to be lower than the other thin portions. Further, when 
the number of thin portions is equal to or more than 
40 three (accordingly, the number of the fan portions 58 is 
equal to or more than three), the above-described effect 
which is obtained by forming low strength thin portions 
(the tensional force acting upon the fan portions 58 is 
: dispersed at different times) can be accomplished. 
45 [0084] As shown in Fig. 14B, high strength portions 
118 where the thickness of the thin portions 11 4A, 
114B, 114C, and 114D has been increased can be 
t , formed outside a predetermined range from the center 
of the sealing disc portion 116 (outside the range indi- 
50 catsd by the double-dashed line C4 in Fig. 14A) by 
increasing the angle © (refer to Figs. 7A and 7B) which 
is formed by the sloping surfaces 60. By forming these 
high strength portions 1 18, splits which are formed at 
the thin portions 114A and 114B are prevented from 
55 extending any mor , and thereafter, the thin portions 
114C and 114D which are not formed as low strength 
portions begin to split. When th splits of the thin por- 
tions 1 14C and 114D reach the high strength portions 
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1 1 8, the four thin portions 1 1 4A, 1 1 4B. 1 1 4C. and 1 1 4D ing surfaces 60 do not contact with each other and are 

are caused to v sp!it at the same time, and the sealing separated from each other. A flat portion 56 which is 

disc portion 116 is thereby broken. ' " n ' ■-' parallel with the rear surface 34B of the sealing disc por- 

[0085] By forming the high strength portions 1 18 at r fo n 34 is formed between the bottom ends 60 A of the 

the four thin portions 1 1 4A, 1 14B, 1 14C, and 1 14D, it is : s " sloping surfaces 60. Further, a curved portion may be 

thereby possible to prevent splits from beir^ formed' ' r formed which is curved so as to form a concave shape 

only at the thin portions 114A and 1 T4B having low ' protruding towards the rear surface 34B, between the 
strength. Splits can' reliably be formed at the four thin bottom ends 60A of the sloping surfaces 60. Moreover, 

portions I14A, 114B, 114C, and 11 4D so that* the seal- " as shewn in Fig. 18C, the sloping surfaces 60 may be 

ing disc portion 1 16 can be broken. : 'io formed perpendicular to the top surface 34A and the 

[0086] Instead of the high strength portions 1 1 8 which '* rear surface 34B, of the sealing disc portion 34 (ther e- 

are shown in Fig. 1 4B, as shown in Figs. 1 6A and 1 6B, to*> in actual fact, the sloping surfaces 60 do not slope) 

within the local areas P, each of which is spaced apart ' in a rectangular shape having a flat portion 66 between 

from the center of the sealing disc portion 11 6, the thick- the bottom ends of the sloping surfaces 60. i 

ness of the thin portions 114A and 114B is mad6 larger 75' [0089] As to the structure in which the thin portions 62, 

(thickness T4) by increasing the angle @ which is * 114, and 136 have low strength or high strength partially 

famed by the sloping surfaces 60 (see Figs. 7A and or locally, an example of the structure in which the thick- 

7B). Within the predetermined area P only, the strength nesses of the thin portions 62, 114, and 136 are 

of each of the thin portions 11 4A; 114B. 114C, and increased or decreased by changing the angle © which 

114D is increased so that high strength portions 120 20 is formed by the sloping surfaces 60 has been 
can be formed . In this way. by forming the high strength " explained. However, the structure in which each of the 

portions 1 20 locally, as compared to the packing 110 thin portions 62, 1 1 4, and 1 36 has low strength or high 

having the cross section 'which is "shown in Fig. 148, strength partially or locally is not limited to this. For 

after the tip ends of splits have exceeded the high example, as described above, in the case where the 

strength portions 120, the splits can extend with a small 25 bottom ends 60 A of the sloping surfaces 60 are sepa* 

amount of pressing force, and the sealing disc portion rated from each other by a predetermined distance and 

1 16 can be broken. each of the thin portions 62, 114 and 136 has the flat 

[0087] A packing 1 30 as an another example is shown - : portion 66 having a predetermined width, it is possible 

in Figsr 1 7A and 1 7B. In this packing 1 30, within a pre- - for each of the thin portions 62, 1 14 and 136 to have low 

determined range from the center of a sealing disc por- 30 strength or high strength partially or locally by also 

tion 132 (within the range indicated by the double- changing the width of the flat portion 66. Namely, if the 

dashed line C5), the thickness of each of thin portions " " width of the flat portion 66 of each of the thin portions 

1 36 which are formed by grooves 1 34 is made larger in 62, 1 1 4 and 1 36 is made narrower (including the sloping 

portions by increasing the angle G which is formed by * ~ surfaces 60 without a flat portion 66 therebetween, as is 

the sloping surfaces 6C (see Figs: 7A ; ahd 7B); arid the r '-3s • shown in Fig. 18A), the tensional force is concentrated 

strength thereof thereby increases. For this reason; aS * : within this narrow range. Accordingly, the elongation of 

compared, for example, to the packing 1 0 according to ' x r the thin portions 62 as a whole in the tensional direction 

the first embodiment of the present invention, at the ini- : decreases, and the thin portions 62 split easily How- 

tial stage of perforating the sealing disc portion 132, it is ever, it the width of the flat portion 66 is made wider, 

necessary to press the sealing disc portion 132 with a 40 since the tensional force is dispersed within this wider 

larger amount of pressing force. However, once splits range, the elongation of the thin portions 62 as a whole 

are formed at each of- the thin portions 136, and the tip r in the tensional direction increases, and the thin por- 

ends of the splits extend to the" range of the sealing disc tons 62 do not split easily. 

portion 132 outside the range indicated by the double- " ;[0090J The thin portions 62, 114, and 136 do riot nec- 
dashed line C5, the splits extend to the outside of the • 45 A essarily have low strength or high strength partially or 
sealing disc portion 132 in the radial direction thereof locally and instead may have constant strength (thick- 
with an extremely small amount of pressing force, and ' " ness T2 or T4) from the center of the sealing disc por- 
the sealing disc portion 132 can be opened. tion 34 to the outer circumference thereof. Namely, even 
[0088] In the above description, as is also shown in * ' ' in this case, provided that the curved grooves 54 which 
Fig. 18A, an example in which the sloping surfaces 60 so continue in a smooth without deviation from the extend- 
which form the grooves 50, 1 1 2, and 1 34 contact with ing ends 52 A of the ladial grooves 52 are formed and, 
each other at their bottom ends, and the cross sectional provided that the circumferential grooves 56 which con- 
view of each of the grooves 50, 1 12, and 134 is formed tinue in a smooth arcuate shape without deviation from 
in a substantially V-shape has been described. How- ' the curved grooves 54 along the out©- circumference of 
ever, the configurations of the grooves 50, 1 1 2, and 1 34 55 the sealing disc portion 34 are formed, the sealing disc 
are not limited to this. For example, as shown in Fig. portion 34 can be opened wide with a small amount of 
18B, th y can b formed in a substantially trapezoidal • pressing force. • • 
configuration in which the bottom ends 60A of the slop- [0091 ] TTie thin portions 62, 1 1 4 and 1 36 may have a 
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constant strength (constant , thickness T4) . Namely, 
even in this case, in the sam manner that the ratio 
(UT2) of the thickness L of the sealing disc portion 34 to 
the thickness T2 of the low strength portion 64 is set to 
be equal to or more than 2, (L/T4) is set to be equal to 
or mor than 2, and the sealing disc portion 34 can 
thereby be opened wide with a small amount of press- 
ing force, 

[0092] The number of each of the grooves 50. 1 1 2 and 
1 34 is not limited to the above-described number of four. 
However, even if the pressing force is weak, in order to 
open the sealing disc portion 34, 116 and 132 widely, 
the number of grooves is preferably three to five, and 
more preferably four. Conversely, if the number of the 
grooves 50, 1 12, and 134 is six or more, after the open- 
ing, the fan portions 53 (see Fig, 4A) of each of the seal- 
ing disc portions 34, 116 and 132 contact closely with 
the pressing means (the perforating pipe 76), and a 
clearance which is formed between each of the fan por- 
tions 58 and the pressing means decreases. On the 
other hand, If the number of the grooves 50, 112, and 
134 is two or less, it becomes difficult to substantially 
open the sealing disc portions 34, 116, and 132. How- 
ever, even if the number of grooves is two or less, the 
grooves can be structured as if the number of the 
grooves 50, 112 and 134, respectively, were three to 
five, by curving the grooves so as to be formed in a suit- 
able configuration. If three to five grooves are formed, 
they don't need to be formed radiating from the center of 
each of the sealing disc portions 34, 1 16, and 132 at a 
fixed central angle. 

[0093] The grooves 50, 112, and 134 do not need to 
be formed, in a continuous linear shape and, for exam- 
ple, may be formed intermittently at predetermined dis- 
tances in the longitudinal direction thereof so as to form, 
as a whole, a series of perforations. 
[0094] The low strength portions according to the 
present invention are not limited to the grooves 50, 1 12 
and 134 or, grooves which are formed in a perforated 
shape. For example, a portion, which may be split by the 
pressing force of the pressing means, can be formed by 
changing the physical properties of the sealing portions 
34, 1 16 and 132. An example of this is the wekf line. A 
weld line is formed during injection molding of a resin 
molded product when resin which has flowed out of the 
gate and diffused around the gate rebonds inside the 
die. Namely, at portions where a weld line is formed, in 
many cases, the strength of the resin Is deteriorated. 
Accordingly, molding conditions, the position of the 
gate, or the like should be set appropriately so that weld 
lines are formed in the same shape as the thin portions 
when seen in a plan view. 

[0095] As described above, the sealing disc portion 
can be broken along a weld line simply by forming the 
weld line, however, by further forming the grooves 50, 
112 and 134 at the portions where weld lines are 
formed, it is possible to form a packing which can open 
with a smaller amount of pressing force. 



[0096] In the above description, an example in which 
each of the packings 10 ( 110 and 130 is formed sepa- 
rately from the cap 12 has been explained. However, the 
respective packings 10, 1 10 and 130 may be integrated 
5 with and the cap 1 2. In this way, when each of the pack- 
ings 10,110 and 1 30 are integrated with the cap 1 2 and, 
each of the packings 10, 1 10 and 130 does not fall from 
the cap 12. 

[0097] In the above description, an example of the 
10 photographic processing chemicals container 14 in 
which the photographic chemicals are contained has 
been explained. However, the present invention is not 
limited to this and instead, any type of container can be 
used. 

15 [0098] As photographic processing chemicals con- 
tained in the photographic processing chemicals con- 
tainer 14, for example, a color developing solution, a 
black & white developing solution, a bleaching solution, 
a fixing solution, or the like can be listed. These photo- 

20 graphic processing chemicals are used to treat a halo- 
gen silver photosensitive material, are commercially 
available, and are known. 

[0099] In the above description, as a material which 
forms the packings 10, 110 and 130, unfoamed resin 

25 which contains 50% or more of low density polyethylene 
(LDPE) or 50% or more of high density polyethylene 
(HDPE) has been listed. However, of course, the 
present invention is not limited to this and instead, 
materials are appropriately determined by taking chenv 

30 ical resistance, physical strength, or the like of the mate- 
rials to be contained in the container into consideration. 
As described above, when the photographic processing 
chemicals container 14. in which the photographic 
processing chemicals are , contained is . used, from a 

35 standpoint of chemical resistance or physical strength, 
polyethylene is listed as one of the preferable materials. 
[0100] Especially, in the case in which the packing is 
formed from a resin material which contains a large 
amount of low density polyethylene (LDPE), as com- 

40 pared to when the packing is formed from a resin mate- 
rial which contains high density polyethylene (HDPE), 
because the resin itself is scft, the packing is apt to 
elongate. Accordingly, the central portion of each of the 
sealing disc portions 34, 116, and 132 can be broken 

45 . with a low pressing force. Further, due to the softness of 
the resin itself, when the distance moved by the perfo- 
rating pipe 76 is short, it is possible that the central por- 
tions of the sealing disc portions 34, 1 16 and 132 are in 
an elongated state but are not broken. Even in this case, 

so by providing a sufficient moving distance for the perfo- 
rating pipe 76, splits which have been formed on the 
sealing disc portions 34, 1 16, and 132 are extended to 
the outside of each of the sealing disc portions 34, 1 16 
and 132 in the radial direction thereof and the sealing 

55 disc portions 34, 116 and 132 can be opened wide. 
Moreover, due to the softness of resin itself, because 
the sealing disc portions 34, 116, and 132 ar apt to 
elongate, for example, if the photographic processing 
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chemicals container 14 is dropped, even if the internal 
pressure of the container 14 changes, this change of 
the internal pressure can be absorbed by the sealing 
disc portions 34, 116 and 132 being elongated, and 
packings 10, 1 10 and 130 which are not broken uriex- ? 
pectedly can be formed. 

[0101] On the other hand, if the packings TO, 110 and 
130 are formed from a resin material which contains a' 
large amount of high density polyethylene (HDPE), as " 
compared to when the packings 10, 110, and 130 are 
formed from a resin material which contains a large 
amount of low density polyethylene (LDPE), the resin' 
itself is hard. Accordingly, at the initial stage of breaking 
the sealing disc portions 34, 116 and 132, a larger 
amount of pressing force is needed. However, once 
splits are formed on the sealing disc portions 34, 116, 
and 1 32 (the sealing disc portions 34, 1 16, and 132 are 
broken), the entire body of each of the sealing disc por- 
tions 34, 116, and 132 deforms, and perforating force 
(tensionaHorce) acts upon the thin portions 62 which 
are structured by the grooves 50. Accordingly, even if 
the distance moved by the perforating pipe 76 is small, 
it is possible to open the sealing disc portions 34, 1 16 
and 132 wide. Further, because the resiliency of the 
resin material itself is iower than a resin material which 
contains a large amount of low density polyethylene 
(LDPE), when each of the sealing disc portions 34, 1 16, 
and 132 are opened; due to the resiliency, it becomes 
difficult for the fan portions 56 to return to the original 
position they were in before the sealing disc portions 
were opened so that each of the sealing disc portions 
34, 1 16 and 132 is held in an open shape. For this rea- 
son, a clearance which is formed between the fan por- 
tions 53 and the "perforating 'pipe* 76 due to liquid 
pressure or the life'; when the material contained in the 
container (photographic processing chemicals or the 
like) is drained does not decrease, and th6 draining of 
the contents can be ensured.'* ' . 

[0102] The above-described conditions may be real- 
ized by using a resin which contains a large amount of 
middle density polyethylene (N/IDPE) having a density 
range of between 0.930' aihd 0.941 (g/cm 3 >in JIS K 

6748-1982. J" 7 "'? 3 ^ 1 '" * : " ''" 

[0103] As described above, a method of opening the 
packing 10, 110, and 130 is not limited to the case in 
which the photographic processing chemicals container 
1 4 is set in the photographic processing chemicals slip- 
plying device 70 (see Fig. 8) in an automatic developer, 
and the packing 10 is pressed by the perforating pipe 
76. For example, the packings 10, 1 10 and 130 can be so 6. 
pressed by a bar or the like and thereby opened. 
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a plugging plate body which is mounted in said 
4 draining port and is able to plug said draining 
'port; and 

a thin portion which is formed by decreasing 
the 1 thickness of said plugging plate body in 
portions in the thickness direction thereof, 
using a concave portion which is formed line- 
arly on one end surface of said plugging plate 
body in the thickness direction thereof and 
which is formed with-a predetermined width or 
with a width which decreases from said one 
end surface to the other end surface of said 
plugging plate body in the thickness direction 
thereof, > 
' wherein the thinnest portion of said thin portion 
has the thickness T2 which ranges from not 
less than 0.05 mm to not more than 0.7 mm, 
the surfaces which face each other and form 
said concave portion are in parallel with each 
other, or ihe angle 0 which is formed by said 
facing surfaces is more than 0° and equal to or 
less than 120°, and 

the ratio (L/T2) of the thickness L of said plug- 
ging plate body to said thickness T2 is equal to 
or more than 2. 

* * * ■ » 

A plugging member according to claim 1 , wherein a x 
low strength portion is formed at said thin portion by 
decreasing the strength of said thin portion within a 
predetermined range from the center of said plug ia 
ging plate body. 

A plugging member according to claim 1, wherein 
three or more of said thin portions are formed, and" 
a portion of these thin portions are low strength por- 
tions whose strength is made lower than the other 
thin portions. 

A plugging member according to claim 3, wherein a 
high strength portion is formed at said thin portions 
by increasing the strength of the thin portions out- 
side of a predetermined range from the center of 
said plugging piate body. 

A plugging member according to claims 1 to 4, 
wherfein said plugging plate body is formed in a disc 
plate shape whose outer diameter R is not less than 
0.5 cm and not more than 5 cm. - 



1 . A plugging member which plugs a draining port for 
draining a material which is contained in a con- 
tainer, comprising: 



55 



A plugging member which plugs a draining port for 
draining a material which is contained in a con- 
tainer, comprising: 

a plugging plate body which is mounted in said 
draining port and is able to plug the draining 
port; and 

a low strength portion which is formed on said 
plugging plate body where the strength of said 
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plugging plate body is decreased by a plurality 
of radial portions which are formed radiating 
out from substantially the central portion of said 
plugging plate body toward the external edge 
thereof, a plurality of curved portions which are 5 
formed so as to b curved in an arcuate shape 
and continue from the tip end of each of said 
radial portions, and a plurality of circumferential 
portions which are formed so as to extend from 
the tip end of each of said curved portions in u 
the direction along the edge of the opening of 
said draining port. 



7. A plugging member according to claim 6, wherein 
said low strength portion is a groove which is is 
formed by decreasing the thickness of said plug- 
ging plate body in portions. 

8. A plugging member according „to claim 1 to 7, 
wherein a container in which a draining port for 20 
draining a material contained therein is formed, and 
said draining port is plugged by said plugging mem- 
ber. 

9. A container according to claim 8, wherein said 25 
material is photographic processing chemicals. 
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FIG.4A 
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FIG.9A 
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FIG. IOA 
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FIG. I I A 
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(54) Plugging member and container 

(57) In each of radial grooves 52 which are formed 
on a sealing disc portion 34 of a packing 10, low 
strength portions 64 are formed within a predetermined 
range from the center of the sealing disc portion 34 by 
decreasing the thickness of each of thin portions 62 by 
deeply cutting each of the radial grooves 52. When the 
center of the sealing disc portion 34 is pressed by the 
pressing means, splits are formed at the low strength 
portions 64, and extend to curved grooves 54 and cir- 
cumferential grooves 56. As a result, it is possible to 
obtain a plugging member in which a draining port can 
be opened wide with a small amount of pressing force. 
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A plugging member which plugs a draining port for draining a 
material which 1s contained 1n a container, with features 
concerning the thickness of a low strength portion and the 
geometry of that portion through the thickness of the 
plugging plate body. 



2. Claims: 6,7 

A plugging member which plugs a draining port for draining a 
material which Is contained in a container, with features 
concerning the geometry of the low strength portion along 
the plugging plate body. 
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